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ABSTRACT
Reactions of in vitro pollen-pistil combinations were
studied and related to compatibility differences in Buffalo
alfalfa Cledicago sativa L.) at Western Kentucky University,
Bowling Green. Pollen-pistil combinations were made at
random among a number of alfalfa plants in 1968 (Exper-
iment I). l'ollen tube elongation varied significantly when
-4
pollen from the same plant was placed on agar media containinc
pistils from different plants. Three of four plants for which
intra-plant combinations (pollen and pistils from same plants)
were made 1,ad tube lengths significantly shorter than those
measured for inter-plant combinations (pollen and pistils
from different plants).
Similar in vitro pollen-pistil combinations were made
;-4
in 1969 (Experiment II) with another group of Buffalo alfalfa
plants. When grouped according to pollen source, significant
differences were found among tube lengths for different
combinations within most groups. Intra-plant combinations
for four plants gave varying tube lengths and were inconsis-
tent in their rankings relative to inter-plan combinations
within groups. WithIn a pollen source. mean pollen t'Abe
lengths were consistently longer on the control medium, with
iv
no pistils present, than on the medium containing pistils.
Twenty-two crosses and selfs were made which were
analogous to the pollen-pistil combinations in Experiment II.
The self- or cross-compatibility was determined by three
indexes: percentage of flowers producing pods, seeds per
flower, and seeds per pod. Correlation coefficients were not
significant for percentage viable pollen or mean pollen tube
length versus each of the three indexes. However, the corre-
lation coefficients were positive and relatively consistent
for the two pollen characteristics versus the three compat-
ibility indexes.
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Alfdlfa (Medicago sativa L.) is a highly cross-
compatible crop. It has not been practical to develop hybrid
varieties since inbred lines show a marked decrease in vege-
tative and reproductive vigor. The incompatibility mechanism
that operates in alfalfa appears to be complex and has not
been identified. In vitro methods have been used to study
pollen and pistil characteristics in an attempt to relate
them to compatibility differences.
The objectives of this study were: 1) to determine if
there were measurable interactions between pollen-pistil
combinations in vitro, 2) to determine whether there were
differences in cross-compatibility and self-compatibility
among a random group of Buffalo alfalfa plants, and 3) to
determine whether in vitro pollen-pistil interactions were






Alfalfa (Medicago sativa L. and Medicago falcata L.)
is probably the oldest forage crop known, and is one of the
most important forage crops grown in many parts of the world.
These two main species of perennial alfalfa have given rise
to many intermediate forms. Medicago sativa is considered to
be native to the area south of the Black Sea and Caspian Sea;
whereas, falcata occurs over much of the same area, but its
native home appears to have extended farther north into
Siberia (Iversen and Meijer, 1967).
Improvement of existing varieties and development of
new varieties have been accomplished primarily through
breeding programs of mass selection or polycross progeny
testing. These techniques are used to develop synthetic
varieties which do not make maximum use of heterosis. In-
breeding in alfalfa results in decreased vegetative and
reproductive vigor. Kirk (1927) showed that one generation
of self-pollination reduced the yield of seed in the progeny
about 40%, ahile two geherations of selfing depressed seed
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yield about 70% as compared with outcrossed individuals of
the same strain. Thus production of desired hybrid varieties
from inbred lines has not been practical.
Clement (1962) stated that A. sativa and M. falcata 
can be either diploid (n=8) of tetraploid (n=16). A recent
summary of research on alfalfa established the basic monoploid
or genome number in alfalfa as 8. However, there have been
reports of aneuploidy with somatic numbers of 31, 33, and 35.
Cytological evidence suggests that the polyploid form of
alfalfa is an autopolyploid, but genetic ratios indicate both
alloploidy and autoploidy. The chromosomes of alfalfa are
very small and difficult to differentiate. However, it seems
the identification of all the individual chromcso7.es is an
essential step before there is complete understanding of the
polyploid form of alfalfa (Fautrier, 19E7).
Self- and Cross-Compatibility in Alfalfa
Poehlman (1966) defined self-incompatibility as "the
failure of plants with normal pollen and ovules to set seed
due to some physiological hindrance which prevents fertil-
ization." Allard (19E0) stated that the incompatibility
reaction seems to be bichemical in nature and can operate
at any stage between pellination and fereilization. In some
cases incompatibility may involve a type of antigen-antibody
reaction (Briggs and Knowles, 1967).
I;
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Leells (1954) classified incompatibility sy tems into
tl'e heteromorphic and .nomomorphic types. The horomorphic
system is Larther subdivided into garctophytic incompatibility
and sporophyt1c incompatibility. The simplest of the hetero-
morphic systems is found in Primula (primrose or cowslip).
One type of plant has a short style and long anthers (thrum)
while the other type has a long style and short anthers (pin).
Only pollinations between flowers with the same height of
anther and stigma are compatible; therefore, self-fertilization
is not possible.
The gametophytic system of incompatibility has been
found in red clover, white clover, alsike clover, and yellow
sweet clover. The system is called gametophytic since the
ability of the pollen to function is determined by its own
genotype and not by its parent plant. In the sporophytic
system, control of the incompatibility reaction is due to the
genotype of the sporophyte (2n).
Alfalfa is highly cross-fertilized and the mechanisms
responsible for its low self-fertility are not well under-
stood. It appears to be the result of some type of homomorphic
self-incompatibility as opposed to special floral mechanisms
such as protandry or protogyny. Duvick (1966) stated that
the polyploid nature of alfalfa probably has some bearing on
the erratic inheritance of its self-incompatibility, since
polyploidy tends to inactivate gametophytic self-incompat-
ibility systems.
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It has been found that certain morphological factors
in alfalfa may influence self- and cross-compatibility.
Brink and Cooper (1936) reported that tripping of the alfalfa
floret was essential for fertilization when plants were grown
under greenhouse conditions. However, in the field many pods
were produced from untripped florets. Also, the behavior of
a sticky film which covers the stigma may account for dis-
crepancies in seed formation in the field. Later work by
Cooper and Brink (1940) showed that lower seed set following
selfing could be attributed to slower pollen tube growth, a
tendency for pollen tubes to bypass the micropyles, or ovule
collapse due to differential endosperm growth rates. Rice,
1^1anE,, and Gray (1970) found that average performance or
general combining ability was partially associated with such
morphological characters as pollen tube length and pollen
viability.
Gray, Rice, and Wang (1969) compared the percentage of
flowers producing pods, seeds per pod, and seeds per flower
as indexes of self- and cross-compatibility in alfalfa. They
reported that these indexes did not differ significantly in
their ability to distinguish differences in either self- or
cross-copatibility. Rice and Cray (1969) performed a
diallel cross on eleven clones of Buffalo alfalfa, and found
that number of seeds per pod ranged from 0.75 to 5.92, seeds
per flower ranged from 0 to 3.59, and percentages of flowers
forming pods ranged from 0 to 70.95. Seeds per flower and
6
percentages of flowers forming pods were more closely
associated with seed production.
In Vitro Investigations
Barnes and Cleveland (1963a, 1963b) conducted in vitro
studies with alfalfa pollen in an attempt to learn more about
the self- and cross-compatibility mechanisms. They determined
an optimum medium for alfalfa pollen germination and subse-
quent pollen tube growth which consisted of 100 ml distilled
water, 2 g "Bacto Agar", and 15 g sucrose. They fJund
significant differences in average pollen tube length among
diploid and tetraploid plants when germinated on the medium
described ahcve. Even though the pollen tube hourly grc•rth
rate was the same it was found that the shorter pollen tubes
ceased growth at an average time of 5-6 hours while the long
pollen tubes continued growth for 10-12 hours.
and Schonhorst (1968) found that pollen tube
lengths were greater for alfalfa clones grown in the green-
house than those of the same clones grown in the field;
however, they found a positive correlation between pollen
tube length in vitro and self-fertility. Clumping of pollen
grains on the medium had no effect on pollen tube length
in vitr
-,ice et al. (1970) reported that pollen tube length
and 7ollen viability were positively associated with
average cross-compatiIpility (general combining abil:ty).
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Pollen tube length was similarly associated with the three
indexes for self-compatibility. It was also found that
pistil characteristics such as style length, pistil length,
and number of ovules per ovary were not significantly
correlated with any of the indexes for cross-compatibility.
Style length was negatively correlated with seeds per pod
for self-compatibility.
Comparisons of the effectiveness of long and short
pollen tubes by Barnes and Cleveland (1963b) showed that long
tubes fertilized a greater proportion of ovules and also
fertilized more ovules nearer the base of the °van,. 'han did
shorter tubes. They concluded that pollen tube growth in
vitro could be used to predict relative pollen tube growth
in vivo. This suggests that differential pollen tube gr-wth
might be used as a form of male incompatibility in hybrid seed
production.
Brewbaker and l-lajumder (1961) studied petunias
(Petunia inflata) which are highly self-incompatibile. The
incompatibility reaction is controlled by the ga7etophytic
S-allele system which is a type of homon-crphic
They found ccmpatibility differences between petunia
plants in vitro using culture solutions which contained
stylar extracts. By measuring pollen tube lengths, they
were able to illustrate how the gametophytic incompatibility
system functions in petunias.
Using in vitro techniques, Rosen (1961) found a
positivE chemotropism in pollen-pistil combinations of Lilium.
However, the in vitro results were not related to the compat-





Growth of Alfalfa Plants
In December 1968, 25 Buffalo alfalfa plants were
selected at random from an old stand and potted in cue gallon
metal cans. They were grown in the laboratory at 21-25C with
a 14-hour photoperiod.
Pollen-Pistil Combinations In Vitro
Several different methods were tried before finding a
suitable one for making the pollen-pistil combinations. A
6 mm diameter Tygon plastic tube was cut into sections 4-5 mm
in length. Usually 3 of these sections were placed on a
glass microscope slide. Pistils were dissected from alfalfa
flowers using a dissecting needle and one pistil was placed
in each section of tube. The tubes were then filled with
approximately .2-.4 ml of agar medium (Barnes and Cleveland,
1962a) and the slide was placed in a letri dish. Small pieces
of moist sponge were placed in each petri dish to prevent




temperature (21-25C) for 24 hours to allow for diffusion of
any chemical from the pistil into the medium. After the
24 hour period, the plastic forms were removed and the solid-
ified mediuT1 wa3 dusted with pollen. 2-.;sting was accomplished
by tripping one flower directly over each block of medium.
An incubation period of two hours at room temperature was
allowed for pollen tube growth. The plates were then placed
in a refrigerator at 3-5C to stop further growth of the pollen
tubes and to retard fungal growth until measurements were
made. Pollen tube lengths were measured with a disk micro-
-eter in the ocular unit of a steroscspic microscope. A
magnifica:icn of 450X was used where L5 ocular units equal
1 mm. All data were reported in millimeters.
Ths data were analyzed statistically by the use cf
confidence intervals (t S_). When observations from more.05 t
than one block of medium were available for any combination
each block was considered as a replication and this effect
was removed to increase the accuracy of the results.
Experiment II
growth of Alfalfa Plants
2
During the winter of 1969, 26 _-iffalo alfalfa plants
were randomly taken from a broadcast stand and potted in one
.7alion metal cans. Eighteen of these plants were grown in
the growth chamber at 21-250 with a 15-hour photoperiod.
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Due to crowded conditions in the growth chamber, the remaining --
eight plants were grown in the laboratory at 21-25C with a
15-hour photoperiod.
Pollen-Pistil Combinations In Vitro
The techniques described in Experiment I for making
the pollen-pistil combinations were used in Experiment II
with the following exceptions. Four blocks of medium were
used for a pollen-pistil combination giving four replications.
Ten pollen tube length measurements were made for each block
giving a total of 40 observations for each combination.
Control blocks were used to determine pollen tube growth in
the absence of pistils. Germination percentages were calcu-
lated from 100 observations for each pollen-pistil combination
and each control.
After the first 24-hour incubation period and the
removal of the plastic forms, the blocks were dusted with
pollen using 3 to 5 flowers from the same plant. These
flowers were tripped in a small aluminum pan and the end of
a cotton string was used to apply the pollen on each block.
The combinations and controls were left at room temperature
for 24 hours to allow pollen tube growth. Pollen tube
measurements were made at a magnification of 100X where 10
ocular units equal 1 mm. As in Experir.ent I, all data were
reported in millimr_ters. The data were analyzed stati-
tically as described in Experiment I.
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Compatibility Differences
Crosses were made which were analogous to the pollen-
pistil combinations. A minimum of 20 flowers, usually 10 per
raceme, were used for each cross. Self-pollination was
effected by tripping the flower against a toothpick covered
with sandpaper. Crossing was accomplished by tripping 3 to 5
flowers of the male parent against a sandpaper covered tooth-
pick and transferring the pollen to the stigma of the female
parent. Flowers used as females in crosses were not emas-
culated since Rice et al. (1970) hypothesized that the emas-
culation procedure damaged the flower.
After the seeds had matured, the racemes were harvested
and the number of pods and number of seeds were recorded for
each raceme. From these data, percentages of flowers setting
pods, seeds per pod, and seeds per flower were calculated.
The percentage of flowers producing pods was determined by
dividing the number of pods produced by the number of flowers
pollinated. Seeds per pod was calculated by dividing the
number of seeds produced by the number of pods formed. Seeds
per flower was calculated by dividing the number of seeds
Produced per raceme by the number of flowers pollinated on
that raceme. These three measurements we-fp_ used as indexes




Correlation coefficients were calculated for mean
pollen tube length in vitro versus percentages of flowers
setting pods, seeds per pod, and seeds per flower. Corre-
lation coefficients were also determined for pollen germi-
nation in vitro versus percentages of flowers setting pods,




Interactions of Pollen-Pistil Combinations In Vitro
Experiment I
Mean pollen tube length data for pollen-pistil
combinations were grouped by pollen source (pollen from same
plant) to illustrate differential pollen tube growth on
different pistils (Table 1). The mean tube lengths ranged
from .065 to .413 mm. There were significant differences in
tube lengths when pollen from a given plant was combined with
pistils from different plants. Mean pollen tube length for
plant 2 was approximately twice as long when in association
with pistils from plant 5 as when in association with pistils
), from Plants 14, 19, or 21. Mean tube lengths for all the
inter-plant combinations involving pollen from plant 9
differed significantly from one another. The same was true
for the inter-plant combinations involving pollen from plants
J u and 21. No significant differences were found in lenath
of pollen tubes when pollen from plant 5 was grown in ar3soci-
ation with pistils from plants 2, 14, and 4, or for Inter-





:lean pollen tube lengths for pollen-pistil
combinations in vitro (LExperiment I).
Pollen tube Confidence
Ccmtation length (rum) interval
Pist.-11 z 7cllen
2 x 2 .173 .153-.193
E x 2 .174 .170-.178
14 z 2 .065 .060-.070
13 x 2 .097 .089-.105
21 x 2 .099 .091-.107
E x 5 .080 .076-.084
2 z .095 .090-.100
- z 5 .089 .081-.097
1- z 5 .091 .087-.095
L z 9 .136 .124-.148
_-- z 9 .413 .372-.454
-i .269 .229-.309
21 x ° .202 .182-.222
1- z 14 .092 .088-.096
2 z 14 .151 .141-.161
z 14 .308 .288-.328
12 z 14 .132 .126-.138
21 z 14 .199 .172-.226
12 z 19 .068 .065-.071
2 z 19 .229 .169-.289
21 z Il .176 .150-.202
: x 27 .230 .208-.252
7 z 21 .108 .100-.116
_- z 21 .135 .129-.141
1 z 12 .085 .078-.092
z 22 .082 .070-.094
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Significant differences were found.among plants for
pollen tube lengths in the intra-plant combinations. For
plants 5, 14, and 19 intra-plant (pollen and pistils from the
same plant) combinations had significantly shorter tubes than
other combinations within each pollen source. These shorter
lengths might be expected in alfalfa since it is highly self-
incompatible. However, the 2 x 2 combination has significantly
longer pollen tubes than other combinations with 2 except for
5 x 2. Combination 5 x 5 did not differ significantly from
4 x 5, but had shorter tubes than two other combinations with
plant 3 pollen.
Mean pollen tube lengths varied for most inter-plant
combinations and their reciprocals. For example, mean pollen
tube lengths for 2 x 5 and 5 x 2 were .095 and .174 mm,
respectively.
Experiment II
Mean tube length data for Experiment II, as reported
in Table 2, ranged from .447 to 4.327 mm. Significant
differences in tollen tube lengths were found when different
pollen-pistil combinations were made with pollen from the
same plant. these pollen tubes (Table 2) were
considerably longer than those in Experiment I. This length
difference is believed to be due to the fact that incubation
periods were 2 and 24 hours in Experiment I and Experiment IT,
respectively. Length of the incubation period was extended
;•:
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Table 2. Mean pollen tuhe lengths and percentage viable for
pollen-pistil combinations in vitro (Experiment II).
Combindtion
percentage
viable Pollen tube Confidence
pollen length (rm) interval
Pistil x Pollen
44 control 79.0 2.770 2.538-3.002
44 x 44 55.0 0.447 0.310-0.584
45 x 44 81.3 2.418 2.118-2.718
45 control 70.0 1.905 1.806-2.004
45 x 45 70.0 1.235 1.030-1.440
44 x 45 55.0 1.065 0.909-1.221
48 x 45 53.7 1.565 1.361-1.769
49 x 45 53.0 2.072 1.812-2.332
50 x 45 68.0 1.200 1.125-1.275
48 control 73.3 3.775 3.389-4.161
44 x 48 83.0 2.258 2.038-2.478
45 x 48 62.7 0.897 0.731-1.063
49 control 53.3 2.858 2.572-3.144
49 x 49 66.0 3.698 3.370-4.026
45 x 49 76.0 2.782 2.329-3.235
51 x 49 80.0 2.810 2.452-3.168
51 control E2.0 2.635 2.363-2.907
51 x 51 80.0 2.213 1.994-2.432











44 x 47 85.3 3.683 3.333-4.033
45 x 47 26.0 0.692 0.596-0.788
44 x 52 68.0 2.000 1.492-2.508
49 x 52 71.0 1.682 1.464-1.900
44 x 32 74.7 1.710 1.391-2.029
44 x 41 86.7 u.327 3.845-4.809
44 x 37 66.7 1.040 0.822-1.258
49 x 54 58.0 2.550 1.959-3.141
45 x 46 54.7 1.100 0.952-1.248
48 x 43 38.0 0.935 0.638-1.232
in Experiment II since Kendall (1967) stated that experiments
on pollen tube elongation involving short incubation periods
(2 hours Cr less) do not allow for enough tube growth to give
accurate results.
Percentage viable pollen and pollen tube length were
determined on the control medium containing no pistils. Per-
centage viable pollen ranged from 52.0 to 78.0. Rice et al.
(1970) found a range of 6.0 to 81.0 in percentage viable
pollen using a similar medium. o consistent differences
were detected between the pollen viability on the control
medium and on the medium containing pistils. Significant
differences were found among plants for pollen tube lengths
on the control medium. Within a pollen source, pollen tube
lengths were greater on the control medium than on the
medium containing pistils for plants 44, 48, and 51. For
plant 45, tube growth on the control medium did not differ
significantly from tube growth in the 49 x 45 combination,
but did exceed all other combinations. Tube length for plant
49 on the control medium was less than that on the medium
containinq Distils from 49, but did not differ significantly
from tube growth in other combinations.
For most plants pollen tube growth was greater on the
control medium than on the medium containing pistils. This
suggests some type of inhibiticn of pollen tube growth due to
the presence of pistils in the medium. Erewbaker and Majumder
(1961) found inhibition of both compatible and incompatible
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pollen tubes when ovary tissues were added to stylar-stigmatic
extracts.
For percentage viable pollen, intra-plant combinations
did not differ consistently from the control or from other
Dollen-pistil combinations within a pollen source. Signif-
icant differences were detected among plants for pollen tube
lengths in the intra-plant combinations. Pollen tube lengths
for intra-plant combinations were not consistently longer or
shorter than those for inter-plant combinations but, as
indicated earlier, tended to be shorter than those on the
control medium.
Significant differences in pollen tube lengths were
found among inter-plant combinations within pollen sources.
can tube lengths of pollen from plant 45 were 2.072, 1.65,
1.200, and 1.065 mm in combinations with pistils from plants
49, 48, 50, and 44, respectively. Pollen from plant 48
produced significantly longer tubes in combination with 44
than with 45. Also, pollen from plant 47 produced longer
tubes in combination with 44 than with u5. However, pollen
from some plants did as well in one inter-plant combination
as another. :lean pollen tube lengths for 45 x 49 and 51 x 49
did not differ; similarly, 44 x 52 and 49 x 2 did not differ.
As was found in Experiment I, mean pollen tube lengths varied
for most inter-plant combinations and their reciprocals.
Since alfalfa is generally highly self-incomi,atible,




intra-plant combinations than for inter-plant combinations.
The results for Experiment II do not support this hypothesis.
Within a pollen source, intra-plant combinations were not
consistently lower than inter-plant combinations for either
percentage viable pollen or pollen tube length.
Compatibility Differences
Three indexes of compatibility for each self and cross
are presented in Table 3. Percentage of flowers producing
pods ranged from 2.8 to 88.1, seeds per flower from 0.03 to
4.42, and seeds per rod from 0.11 to 5.00. Within a pollen
source, seeds per flower and seeds per pod ranked the crosses
in the same order but percentage of flowers producing pods
gave a slightly different order. Gray et al. (1969) found the
three indexes did nct differ in ability to determine self-
or cross-compatibility.
Although alfalfa is generally considered to be highly
cross-compatible, cor-ipatibility was as high for selfs as for
crosses in some of the plants. Rice et al. (1970) reported
similar results and attributed the small differences between
cross- and self-compatibility to injury resulting from
eTnasculation of the flowers which were crossed. In the present
study emasculation was not used. Among crosses involving
pollen from a given plant there were prnounced differences
in cross-compatibility. There were apparent differences in the
22
Table 2. Mean values of three indexes of compatibility for

















































































Correlation coefficients for percentage viable pollen
and pollen tube length with percentage of flowers producing
pods, seeds per pod, and seeds per flower are given in
Table 4. The correlations were positive and relatively
consistent for percentage viable pollen and pollen tube
length with the three indexes. with 20 degrees of freedom,
a value of .423 is required for significance (P(.05); there-
fore, none of these values were significant. This suggests
that the in vitro pollen-pistil reactions were not highly
related to compatibility differences. These correlations
were lower than those reported by Rice et al. (1970) using
the medium without pistils. This difference -ay be due to
the Inhibition effect of ovary tissue on pollen tube growth
in vitro, as reported by Brewbaker and Najumder (1961) and
discussed previously.
24
Table 4. Correlation coefficients between pollen
characteristics (measured in pollen-pistil
combinations) and three indexes cf compat-
ibility for selfs and crosses of Buffalo
alfalfa plants.
Percentage
of flowers Seeds Seeds














Alfalfa is considered to be much more cross- than
self-compatible. However, individual alfalfa plants differ
in both cross-compatibility and self-compatibility. The
mechanisms responsible for compatibility differences in
alfalfa are not well understood. Recently, certain morpho-
logical characteristics have been found to be related to
compatibility differences.
Incompatibility is believed to be due largely to
physiological reactions. It has been suggested that antigen-
antibody type reactions may occur between pistils and pollen,
thereby enhancing or inhibiting pollen tube growth. Brewbaker
and Majumder (1961) were able to demonstrate compatibility
differences in petunias using stylar-stigmatic extracts.
There are no known reports in which physiological differences
in pollen and pistils were related to compatibility differ-
ences in alfalfa.
The assumption for the present investigations was that
there is a chemical (or chemicals) in the pistil which
possibly influences pollen germination and tube growth. In
order to demonstrate this, a method was needed to detect the
25
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influence of the pistil on the pollen. An in vitro technique
involving the combination of pollen and pistils on an agar
,-iedium was used. When percentage viable pollen and pollen
tube length were used as measures of pollen-pistil inter-
actions, it was found that viability and growth varied with
different pistils. This sugzests that some chemical (or
chemicals) diffused from the pistil into the medium and its
effect was detected by the method employed. Although there
were pollen-pistil interactions in vitro and compatibility
differences, the in vitro and in vivo reactions were not
highly related. Similar results were reported by Rosen
(1961) in studies on Lilium.
It is believed that short Dollen tubes are partially
responsible for the low self-compatibility in alfalfa; there-
fore, it was expected that intra-plant combinations would
have shorter pollen tubes. There was a tendency for tubes
in the intra-plant combinations to be shorter than those in
the inter-plant combinations in Experiment I, but this
tendency was not apparent in Experiment TI. The variable
response of intra-plant combinations may have been due to the
wide differences in self-compatibility among the plants.
If an in vitro technique could be developed, it would
permit rapid determination of compatibility. Such a technique
would be useful in developing all types of cultivars,
especially hybrids. There are several aspects of this
in vitro method that warrant further study. Wide variability
1
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was observed within specific combinations. For example,
pollen from a given source germinated well on some blocks of
medium but very pccrly on others. Similar variation was
reported by Brewbaker and Majumder (1961). Although the
incubation period for the pollen-pistil combinations was
extended from 2 to 24 hours from Experiment I to Experiment II
according to suggestions by Kendall (1967), there was no
apparent advantage of one incubation period over the other.
Length of incubation period may need further investigation.
In the present study, more combinations and crosses would
have been desirable from a statistical standpoint. Many
crosses and combinations were made but it was difficult to





In vitro pollen-pistil combinations were made at random
among a number of Buffalo alfalfa plants in 1968. Confidence
intervals (t
05 
S—) indicated that pollen tube elongation. x
varied significantly when pollen from the same plant was
placed on agar media containing 7istils from different plants.
Three of four plants for which intra-plant combinations
(pollen and pistils from same plant) -.;ere iiade had signif-
icantly shorter tube lengths than those measured for inter-
plant combinations (pollen and pistils from different plants).
Similar in vitro pollen-pistil combinations were made
in 1969 (Experiment II) with another group of Buffalo alfalfa
plants. When grouped according to pollen source, signif-
icant differences were found among tube lengths for different
combinations within most groups. Intra-plant combinations for
four plants gave varying tube lengths and were inconsistent
in their rankings relative to inter-plant combinations within
groups. Within a pollen source, mean collen tube lengths
were consistently longer on the control medium, with no pistils
present, than on the medium containing pistils.
28
2 9
Twenty-two crosses and selfs were made which were
analogous to the pollen-pistil combinations in Experiment II.
The self- or cross-compatibility was determined by three
indexes: percentage of flowers producing pods, seeds per
flower, and seeds per pod. Correlation coefficients were not
significant for percentage viable pollen or mean pollen tube
length versus each of the three indexes. However, the corre-
lation coefficients were positi-:e and relatively consistent
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